INTRODUCTION
The dynamic expression evaluator was designed to enhance online data analysis at the LBL SuperHILAC (Heavy Ion Linear Accelerator) or 88' Cyclotron. Data A dynamic expression evaluator consists of two parts. The first part, the translator, takes the text of the expression and converts it to an interpretive language. This phase is executed only once for each new expression. The second part of the process, the runtime evaluator, uses the interpretive code to evaluate the expression. This operation occurs once for each new piece of data for each expression. Since data is produced in large quantities at research accelerators, the second phase is used many more times than the first. If the evaluator is to be fast, the intermediate code must be designed to minimize the evaluation time needed for each use. Definition of the code is therefore of key importance. In addition the runtime evaluator should be written in the most efficient language available. The language in which the translator is written, however, need not affect the efficiency of the evaluator since identical interpretive code can be produced by translators written in different languages. A significant factor in selecting a language for a translator is the arnount of time needed to write the program.
HISTORY
The MINJUS3 data acquisition package provides online display and analysis of real time events. The analysis capability was designed primarily for speed in calculation, and uses a set of nine standard equations built into the code. An experimenter may select which of the nine expressions to use, which parameters are fed into the expression, and the values for constants. Two primary techniques are used to increase speed. First, the limited precision of the data (12 bits) permits, in many cases, the calculations to be performed utilizing 32 bit integer arithmetic without loss of accuracy. The second method also capitalizes on this limited precision by recognizing that an expression with one input variable has a fixed number of results (4096) PNF is a metalanguage designed to formalize language definition. The metasymbol ::= is used to mean "is defined as." The brackets < > indicate a symbol that is defined in terms of other symbols. The BNF grammar defined for use in the expression evaluator was as follows: After initial timing tests showed the XPL expression evaluator to be faster, the XPL system was integrated into the data analysis package of MINUS3. The FORTRAN expression evaluator is currently being used to provide graphics display and modeling.
The major advantage of a FORTRAN expression evaluator is portability. The XPL system is limited to machines with an XPL compiler. This is not a major disadvantage at l_BL because the MINUS3 data acquisition system is only used on ModComp equipment.
FUTURE DIRECTION
Since use of the XPL dynamic expression evaluator has begun, some suggestions have been made for its improvernent. The first was to expand the character size to over 80 characters. Second, inclusion of the logical operators AND, OR and NOT was suggested. Third, it was requested that the implicit specification of integer or real evaluation for each expression be made explicit. Currently, the expression is considered integer if it does not contain a floating point constant or a function call. Finally, rewriting the runtime evaluator in Assembly is still under consideration as a future upgrade.
